We extend the contingent claims framework for the levered firm in explicitly modeling the resolution of financial distress under formal bankruptcy as a non-cooperative game between claimants under the supervision of the bankruptcy judge. The identity of the class of claimants proposing the first reorganization plan is found to be a key determinant of the likelihood of liquidation and of the renegotiated value of claims. Our quantitative results confirm the economic intuition that a bankruptcy design must tradeoff the initial priority of claims with the viability of reorganized firms.
Introduction
The legal bankruptcy procedure is a major channel for resolving corporate financial distress.
In the U.S. for instance, bankruptcydata.com has recorded more than 31,000 bankruptcy procedures since 1990. The 20 largest bankruptcy filings since 1980 totalled more than $1.8 billion.
One important alternative resolution of financial distress is out-of-court renegotiations.
Early contingent claims models have analyzed this type of bargaining procedure using game theory (see in particular Anderson and Sundaresan, 1996 , Mella-Barral and Perraudin, 1997, Mella-Barral, 1999, or Fan and Sundaresan, 2000) . In these works, renegotiations are mod- The game theoretic modelling of a legal bankruptcy procedure requires a different specification, however. Indeed, Brown (1989) and Gertner and Scharfstein (1991) argue that firms in financial distress will cease private negotiations and file bankruptcy when hold-out problems are severe -a view empirically supported by Gilson, John and Lang (1990) and Datta and Iskandar-Datta (1995) . Consequently, it seems more appropriate to appeal to non-cooperative game theory to address the issue of renegotiations under legal bankruptcy.
Another major difference between legal procedures and private workout is the monitoring of the renegotiation process by a bankruptcy judge. The empirical study of Chang and Schoar (2008) emphasizes the influence of the judge on the bankruptcy outcome. In a related work, Annabi, Breton and François (2010) explicitly account for Chapter 11 features into a game theoretic analysis and show how their calibrated model accurately reproduces stylized facts about outcomes of the U.S. bankruptcy procedure.
In this paper, we rely on the common legal features highlighted by White (1996) in her analysis of the bankruptcy procedures in the U.S., Canada, France, Germany and the U.K. and examine the impact of the identity of the player having the first lead in the negotiation process. Specifically, we adapt the game theoretic modelling of Annabi et al. (2010) to a case where different types of players (shareholders, creditors, or Court-appointed trustee) have the opportunity to propose a first reorganization plan, submitted to a voting procedure.
We find that the identity of the first proposer has a significant impact on what the various claimholders can expect to recover from the bankruptcy procedure, as well as on the viability of the reorganized firm. Specifically, our model explicitly quantifies the fundamental tradeoff -initially put forward by Aghion, Hart and Moore (1992) -in bankruptcy procedure objectives: Depending on which type of claimholders is given the first mover advantage, the procedure succeeds in either preserving the initial priority of claims, or in allowing a financially sound firm to emerge. But none of the bankruptcy designs under study enable the procedure to meet the two objectives simultaneously.
The rest of the paper is organized as follows. Section 2 outlines the structure of the model. The negotiation game is formally detailed in Section 3. The algorithm to implement the model numerically is described in Section 4. We analyze our results in Section 5 and conclude in Section 6.
The negotiation model under bankruptcy
Under bankruptcy protection, the claimholders of a firm seek to renegotiate their claims and, depending on the success of this renegotiation, the firm can either be reorganized or liquidated. Accordingly, our modelling of the bargaining process under bankruptcy will successively address the characteristics of the bankrupt firm, the different players involved in the negotiation, the costs associated to the procedure, and the possible outcomes.
The bankrupt firm
The bankrupt firm files under bankruptcy at time 0. The value of its assets, denoted by  , follow a geometric Brownian motion under the risk neutral probability measure. In accordance with a standard provision in bankruptcy codes (see e.g. White, 1996) , we assume that all payments to claimholders are suspended during the procedure, and resume if and once the firm emerges from bankruptcy at date  * . Consequently, the payout rate for  is nil between time 0 and time  * . In case of successful reorganization, the firm resumes the payments to her claimants and we denote by  the payout rate. Thus, the dynamics for the firm's assets can be written as
where  denotes the risk-free rate,  the volatility of the assets, and   is a standard Brownian motion. Furthermore, time  represents the date of a future financial distress event, which is assumed to eventually occur after a first successful reorganization.
The players
In practice, bankrupt firms may have a relatively complex capital structure involving multiple classes of claimants. To keep the negotiation process tractable, we focus on a bankrupt firm with two classes of debt with different priorities receiving a continuous coupon.
The negotiation process involves all the claimants of the firm and the bankruptcy judge.
The creditors and equityholders are strategic participants, whereas the bankruptcy judge is a non-strategic player. Player  will identify the class of shareholders, while Players  and  will identify the senior and junior creditors, respectively. Negotiation proceeds in successive bargaining rounds, where a class of claimants proposes a reorganization plan subject to the vote of other classes 1 . All claimants make their decisions independently, by taking into account their best individual interest.
Although claimants are encouraged to voluntarily reach an agreement about the reorganization plan, the bankruptcy judge may interfere in the outcome of the negotiation process. She has a right to intervene at any bargaining round and her actions can consist in: (i) imposing a reorganization plan (cramdown), or (ii) liquidating the firm. Let  denote 1 In bankruptcy Codes where the management team stays in place during bankruptcy (e.g. the U.S. or Canada), it is the managers' prerogative to propose the first plan on behalf of shareholders. the probability of judge intervention at any given negotiation round. The judge intervenes to liquidate the firm when claimants unanimously reject the proposed plan, so that she deems any future negotiation doomed to fail. In the event of a cramdown, the judge can decide to impose a bargaining solution (with probability ) or the last proposed plan (with probability 1 − ). In the absence of judge intervention, the negotiation process carries on to the next round if players do not reach an agreement.
We finally assume homogenous information among players. In particular, all claimants and the judge observe the firm's asset value process  , and all claimants share the same exact anticipation of judge behavior (i.e. they all know the value of parameters  and ).
Bankruptcy costs and outcomes
The bankruptcy process entails costs of financial distress, and also liquidation costs in case of negotiation failure. Both types of costs are borne by the firm. Considering for simplicity that all bargaining rounds are of equal length , we assume that a fixed amount  0 ,
proportional to the size of the firm and the length of the bargaining rounds, is due (in priority) at the end of each bargaining round, thus reducing the total value of the shares of the claimants in the reorganized firm. This amount accounts for both direct bankruptcy costs (such as legal fees) and indirect bankruptcy costs (such as productivity loss). As far as liquidation costs are concerned, we assume that a fraction 1 −  of the ex-bankruptcy costs asset value is recovered in the case of a liquidation.
At the end of the negotiation process, either the firm is reorganized and resumes its operation with a new capital structure, or its assets are liquidated.
3 The negotiation game
Time-line
Our model spans the life of the firm, over an infinite horizon, starting from  = 0 when a default event triggers the bankruptcy negotiation process. If the process results in a reorganization, at date  * , the reorganized firm continues operating until a second default event occurs at date  . The firm stops operating, with a null recovery value, if at any time during the negotiation the value of the assets vanishes due to the accumulation of financial distress costs.
We model the negotiation process as a succession of sequential non-cooperative three player games, where one of the players, the leader, proposes a reorganization plan to the two others, the followers. The players strategies and the resulting outcomes depend on the observed level of the assets value, net of the financial distress costs, which defines the state of the system and is denoted by . We briefly recall the value function computation according to the various possible outcomes of a negotiation round.
Liquidation value
If the firm is liquidated, the assets of the firm, net of the financial distress costs, are disposed of at a proportional liquidation costs . The liquidation value of the firm is then given by
while the senior, junior and equityholders liquidation payoffs, according to Absolute Priority Rule, depend on the contractual coupons, denoted  0  (senior) and  0  (junior) and are given respectively by
and
We denote by
´the vector of liquidation values at assets value 

Emergence value
If the firm emerges from financial distress at asset value , then the reorganized firm continues its operations by distributing new coupons   and   to the senior and junior creditors respectively, until further default and liquidation at time  . The value at  of the reorganized firm depends on the reorganized coupon  ≡   +   and is given by
where  is the liquidation barrier and where
The first term in (6) is the value of the assets at the emergence time, the second term is the present value of tax benefits of the operating firm, and the third term is the present value of liquidation costs.
Following Leland (1994) , we assume that the liquidation barrier  is determined so as to maximize equity value, and is given by
Rearranging (6), the total value of the firm at  when the reorganized coupon is  is given by:
 Since this future liquidation leaves all the residual value to the creditors, it is straightforward to compute the value of equity
and the value of senior and junior debt
as a function of the negotiated coupon. We denote by
of reorganization values at asset value  when the reorganized coupon is (     ).
Bargaining solution value
Finally, we assume that the judge can impose in some cases an equitable plan, akin to the solutions of cooperative negotiation processes. Thus, we assume that this reorganization plan gives to each player at least his liquidation payoff, and equally shares the residual value among the claimants. Denoting  * =  *  +  *  the resulting total reorganized coupon, each claimant's payoff then satisfies
This can be assimilated to the solution of a Nash bargaining game, where all claimant's bargaining powers are equal.
Continuation values
If the firm is neither reorganized, nor liquidated at a given negotiation round, the continuation values are simply the expected values of the players future payoffs, taking into account the dynamics of the firm's asset value and the equilibrium strategies. These future payoffs depend on the observed value of the firm's asset, but also on the role (leader or follower) of the players in the upcoming negotiations. Accordingly, we assume that the order in which the players alternate in proposing plans is known in advance, 2 and given by () identifying the identity of the player who takes the lead immediately after player  (notice that with three players, there are only two possible such orderings). Continuation values are thus given, for   ∈ {  } by
where
´denotes the vector of equilibrium outcomes of a negotiation round when the firms' assets value is  and Player  is the leader, that is
The Stackelberg/Nash equilibrium solution at a given negotiation round is obtained as in Annabi et al. (2010) , where  identifies the leader at this round. Thus, when the leader proposes his reorganization plan, he takes into account the equilibrium reactions of the two followers, where neither player has a unilateral incentive to change his strategy. Table 1 depicts the normal form representation of the game at a given round, between the claimant  who proposes a reorganization plan and the other two claimants (Follower 1 and Follower 2), who vote on it.
2 One could also assume that the next leader will be chosen at random among the two followers. This alternate assumption gives similar qualitative results.
Numerical implementation
The function  *  ( ) is the expected value, for claimant , of what he will ultimately recover from the bankruptcy process if the player who is currently the leader is Player  and if the current value of assets is . This value function is defined recursively by the infinite horizon dynamic program (13)- (14) and is obtained by a value iteration algorithm.
The value functions are evaluated on a grid of discretized asset values and interpolated by linear splines. Notice that the expectation of the resulting piecewise linear interpolation functions is then easy to obtain analytically, yielding the continuation values.
Upon convergence, the equilibrium strategies and payoffs of all players are obtained as a function of the asset value, net of bankruptcy costs, and of the identity of the leader. A Monte Carlo simulation of the negotiation period is then performed using these strategies to evaluate the expected length of the negotiation process, the probability of the various outcomes and the emergence values of the claimants according to the sequence of leaders starting from the first negotiation round. The algorithm is the following.
Algorithm
Initialization
Read parameter values, order of leadership, tolerance .
Define a grid G on the asset's value space.
Compute the liquidation value vector   ()  ∈ G according to (3)-(5).
Compute the bargaining solution vector   () according to (12) .
Negotiation rounds
For  ∈ {  } compute the equilibrium outcome of the negotiation round where Player  is the leader and where the payoff is given in Table 6 . Record the equilibrium strategies   ( ) and outcomes  *  ( ), for  ∈ {  } according to (14) .
Continuation values
(a) For  ∈ {  } interpolate  *  ( ) and compute  0  ( ) according to (13) .
¯  for all  and , go to step 4.
(c) Otherwise, set    ( ) =  0  ( ) and go to step 2.
Equilibrium outcomes
Simulate trajectories for the firm's asset value using (1) for    *  Using the equilibrium strategies   (), record the final outcome on each trajectory.
Analysis of results
The literature on bankruptcy design highlights two important goals for the bankruptcy procedure (see e.g. White, 1989 , or Aghion, Hart and Moore, 1992): (i) to preserve the bonding role of debt, and (ii) to filter out the economically sound firms that deserve to be reorganized (whereas the economically unsound firms should be liquidated). Accordingly, we can assess the quality of a bankruptcy procedure along three dimensions: (i) its ability to maintain the same priority among claimholders before and after reorganization (cf. the bonding role of debt), (ii) its ability to reorganize firms with high going concern value, and (iii) the costs incurred to pursue these two goals.
After calibrating the model in the next subsection, we compute the value functions of claims as well as the prevailing equilibrium as a function of asset value. Then, by simulating the dynamics of asset value, we can assess claimholders' wealth (as the discounted expected value of their claim at the end of the bankruptcy procedure). This allows us to examine how claimants share the value of the firm differently from their initial capital structure agreement. Simulations also enable us to compute the probabilities of the various bankruptcy outcomes and assess how much is the reorganized firm exposed to the risk of subsequent default.
Model calibration
Definition, notation and base case values for various parameters are given in Table 2 . We consider a firm whose assets grow at expected rate  = 15% with a standard deviation of  = 35%. These asset parameters are similar to those in Annabi et al. (2010) . The firm is financed with a total coupon of 10. With a risk-free rate of  = 4%, a corporate tax rate of  = 30% and a payout rate of  = 1%, the optimal default threshold, as defined in equation (7), is  = 65098. Accordingly, we assume the firm files for bankruptcy when assets are worth  0 = 65.
As far as bankruptcy-specific parameters are concerned, we consider negotiation rounds with a two-year duration. The probability that the judge interferes if renegotiations fail is set at  = 065. This relatively high value ensures that the threat of judge intervention is credible, but it does not reflect the actual probability of cramdown (which remains low, as it will be clear from our simulations). When the judge imposes a plan, chances are equal that it is the lately rejected plan or the "fair and equitable" plan, that is,  = 05.
As far as the U.S. bankruptcy procedure is concerned, empirical studies report a relatively low estimate of median direct expenses of liquidation, ranging between 1.1% and We choose to keep liquidation costs at a reasonably low level ( = 2%).
Finally, costs of financial distress include direct procedural costs such as legal fees, trustees and lawyers commissions, as well as indirect effects (much more difficult to estimate) mostly consisting of reputational costs and loss of investment opportunities. Given the lack of international evidence on financial distress costs, we will examine different values for parameter  in our simulations with a base case value of 25% of initial asset value per year.
Value functions and equilibria
The bankruptcy procedure establishes a sequence in the proposals of plans. We therefore account for six different bankruptcy designs. For instance, the design labeled "E-S-J" gives equityholders the right to propose the first plan. Then senior (resp. junior) debtholders may propose a plan in the second (resp. third) round. If more than three rounds are needed, the sequence follows the same rotation among claimants.
Figures 1 and 2 plot the value functions of equity, senior debt and junior debt as a function of asset value. In Figure 1 , 80% of debt coupon is senior. In Figure 2 , 80% of debt coupon is junior. The value functions are plotted for the six possible round sequences.
They represent the expected value held by each claimholder at the end of the leader's round.
Their discontinuities result from a change in prevailing equilibrium. For instance in the top left graph in Figure 1 (representing the bankruptcy design E-S-J), equilibria are as follows:
for asset value below 33, the firm is liquidated; for asset value between 33 and 35, the plan is rejected by one class of claimants; for asset value between 35 and 91, the plan is unanimously accepted; and for asset value above 91, the plan is rejected by one class of claimants.
When the leader is equityholders or junior creditors, they propose a plan that is unanimously adopted for an intermediate range of asset values, which starts slightly above the liquidation region. In other words, the firm is reorganized under the leader's plan for
with      and   denotes the critical liquidation threshold. However, when asset value is high (i.e.     ), the leader proposes a plan that is unacceptable to one class of claimants, who is better-off turning down the proposed plan in the hope of getting more in subsequent rounds (in particular when they become leader); when the asset value is high, it is interesting for the leader to do so because there is a possibility that this plan be imposed by the judge, or that the process continues to a next round. If asset value is low and close to the liquidation region (i.e.        ), senior creditors vote against the plan as they know they will recover more from the liquidation procedure.
By contrast, when the leader is senior creditors, they propose a plan that is unanimously adopted for a range of asset values starting immediately above the liquidation region. In other words, the firm is reorganized under the leader's plan for
if asset value is low and close to the liquidation region, then both followers (equityholders and junior creditors) vote for the plan as they expect nothing from liquidation. Table 3 reports the expected value of the three claims at the end of the bankruptcy procedure, discounted at time zero. The sum of these three values represent the value of the firm as it enters bankruptcy.
Firm and claim values
We first observe that the bankruptcy design has an economically significant impact on firm value. Depending on the initial capital structure (panel A or B), firm value is impacted by around 10% because of the bankruptcy design. When debt is mostly senior (panel A), the most value enhancing bankruptcy designs are the ones allowing senior creditors to propose the first plan. By contrast, when debt is mostly junior (panel B), they are the ones where equityholders move first. Table 3 also illustrates the impact of the bankruptcy procedure on the sharing rule of the value of the firm. It clearly indicates that the procedure gives a first mover advantage.
In panel A for instance, senior creditors hold the biggest claim on firm value (they hold 80% of the total coupon). In the cases where they are given the right to propose the first plan (cases S-J-E and S-E-J), they benefit of the highest expected value for their claim.
In all other cases, they have to make concessions to the two other classes of claimants, though they still keep the highest stake in the firm. In panel B (where senior creditors only hold 20% of the total coupon), junior debt value should be higher than that of senior debt.
Nevertheless, this is only the case where the bankruptcy procedure allows them to propose the first plan. In all other cases, they lose their rank as major stakeholders at the benefit of senior creditors and even equityholders in designs E-S-J and E-J-S.
Interestingly, when equityholders propose the first plan (as it is the case for Chapter 11 procedure for instance), they manage to end up being the second most important claimant, even though they rank last in priority.
Overall, we notice that out of the 12 possible bankruptcy designs, the initial priority rule of claims is maintained in 5 cases (S-J-E, J-S-E and J-E-S in panel A, and J-S-E and J-E-S in panel B), and is violated in the 7 other cases. Our simulations indicate that the initial priority rule of claims is best enforced when junior creditors are given the right to propose the first plan. Table 4 summarizes the main bankruptcy outcomes generated by the model. For all 6 bankruptcy designs (characterized by the sequence of leadership in plan proposal), we report the probabilities for the three possible equilibria: liquidation, plan imposed by the judge (cramdown), or plan accepted by claimants' vote. To gauge the financial health of the reorganized firm, we report its average total coupon as well as its "likelihood of future default". This metric is essentially the ratio of the post-emergence default boundary over the post-emergence asset value. 3 Formally, it is given by
Bankruptcy outcomes
where  stands for the total coupon and  is the simulated asset value at emergence. Table 4 finally reports the present value of average costs of financial distress, calculated as the costs per unit of time (i.e. costs per round scaled by round duration) multiplied by the average time spent under bankruptcy, and discounted at the risk-free rate.
Our model clearly indicates that the bankruptcy designs which allow equityholders to propose the first plan are the ones for which the firm emerges as the most viable going concern. In these cases indeed, both leverage (proxied by total coupon) and likelihood of future default are significantly lower.
By contrast, when senior debtholders move first, liquidation probabilities are smaller, firms remain highly levered, and the probability of them defaulting again in the near future is higher -all results that cast doubt on the ability of the bankruptcy procedure to efficiently filter-out poor performing firms. Bankruptcy designs where junior creditors move first share the same features, except that their liquidation rate is substantially higher.
We further note that our model cannot discriminate bankruptcy designs according to their implied costs of financial distress, as the time spent in bankruptcy is roughly the same across all possible designs.
Overall, our results show how conflicting the two bankruptcy procedure main goals are.
If the legislator wants to put more emphasis on preserving the priority of claims, then by giving the initiative to junior creditors, the latter can better protect their weak rights.
Conversely, if the legislator wants to put more emphasis on reorganizing sound firms, then by giving the initiative to equityholders, the latter can better de-leverage the firm and thus benefit of future upside performance.
Robustness checks
We generate the main bankruptcy outcomes with varying round duration (), probability of judge intervention () and costs of financial distress (). Results are reported in Table 5 .
The duration of negotiation rounds increases the probability of liquidation as more costs of financial distress accumulate (panel A). More costly rounds induce claimholders to be more "reasonable" in the plans they propose. As a result, for most bankruptcy designs, the firm emerges with less debt and in better financial health.
As expected, raising the probability of judge intervention increases the probability of cramdown (panel B). More counterintuitively, it also increases the time spent in bank-ruptcy (and therefore the costs of financial distress), essentially because claimholders have a stronger incentive to "try their luck" on proposing an unreasonable plan that could be enforced by the judge. As a result, the firm emerges as a more levered and less viable going concern. This finding emphasizes the subtle role that the judge has to play in the procedure.
A too credible threat of intervention, combined with the uncertainty about the cram-down plan, has the perverse effect of slowing down the convergence towards plan acceptance.
Finally, when costs of financial distress per period are higher (panel C), liquidation probability increases accordingly, and so does the probability of cramdown. As a matter of fact, claimholders have a stronger incentive to reach a quick agreement -rendering judge intervention less likely. Consequently, the total spent costs of financial distress actually decrease for most bankruptcy designs. Although the firm emerges with less debt, it is nevertheless more vulnerable to future default except when equityholders move first.
Even though the equilibrium probabilities may be significantly affected by changes in parameter values, our overall conclusion about bankruptcy designs remains robust. In all three panels in Table 5 , the designs giving the initiative to senior creditors (resp. equityholders) remain the ones in which firms emerge in greatest financial frailty (resp. health).
Conclusion
We have presented a contingent claims model of the levered firm in which the bankruptcy procedure is formally represented by a non-cooperative game between claimants under the supervision of the bankruptcy judge. One notable implication of our model is the explicit quantification of the two conflicting objectives (highlighted by the law and economics literature) pursued by a bankruptcy procedure. These objectives are the maintenance of initial claims priority on one hand, and the ability to filter-out economically sound firms on the other hand. We show in this paper that the trade-off between these two objectives is greatly influenced by the identity of the class of claimants allowed to initiate the negotiations.
Our paper is also a first step towards modeling the impact of judge behavior on bankruptcy outcomes. Our analysis could be further developed by assigning the judge an explicit objective function, thereby enriching the consequences of judge interference on the negotiation process. This is left for future research.
The procedure we are modeling captures essential legal features that are common to the bankruptcy laws prevailing in most OECD countries and others. Our approach is flexible enough to be calibrated to specific bankruptcy procedures throughout the world, leading to country-specific testable predictions. This is also left for future research.
Tables and figures
Follower 2
A R This table shows the outcomes of a negotiation game at any given round, where the leader proposes a reorganization plan to the two other players. The followers decide independently whether to accept (A) or reject (R) the plan, which consists in a new reorganized coupon . If both followers accept the leader's plan, then the firm is reorganized and the reorganized coupons are distributed. If both followers reject the plan, then the firm is liquidated by the bankruptcy judge with probability , and the game moves to the next bargaining round otherwise. Finally, if the followers take opposite decisions on the leader's plan, then the firm is reorganized by the judge with probability . In this case, the reorganized coupon can either be the bargaining solution  * with probability , or the Leader's proposition  with probability (1 − ). Contractual coupon (senior, junior)
Net tax advantage of debt after emergence  30%
Payout rate after emergence
Bankruptcy-specific parameters
Length of a negotiation round  2
Probability of judge intervention  065
Probability that the judge imposes  *  05
Liquidation costs  2%
Financial distress costs  025 Table 2 : Base case parameters. Table 3 reports the expected value of equity, senior debt and junior debt, discounted at initial date. Parameters are those in Table 2 . Triplets of letters in column account for the bankruptcy design which consists in the sequence of leadership in reorganization plan proposal where E, S, and J stand for Equityholders, Senior debtholders and Junior debtholders, respectively. Reported results are based on 10,000 simulation paths. Table 4 : Bankruptcy outcomes. Table 4 reports the main bankruptcy outcomes of the model. Parameters are those in Table  2 . Triplets of letters in column account for the bankruptcy design which consists in the sequence of leadership in reorganization plan proposal where E, S, and J stand for Equityholders, Senior debtholders and Junior debtholders, respectively. For all 6 bankruptcy designs, we report the probabilities for the three possible equilibria: liquidation, plan imposed by the judge (cramdown), or plan accepted by claimants' vote. Also reported is the average total coupon as well as the "likelihood of future default". This latter metric is computed as the ratio of the post-emergence default boundary over the post-emergence asset value. Table 4 finally reports the present value of average costs of financial distress, calculated as the costs per unit of time (i.e. costs per round scaled by round duration) multiplied by the average time spent under bankruptcy, and discounted at the risk-free rate. Reported results are based on 10,000 simulation paths. Table 5 reports the main bankruptcy outcomes of the model for some parameters variations. Parameters are those in Table 2 . Senior coupon is 8, junior coupon is 2. Definition of reported outcomes is the same as in Table 4 . Reported results are based on 10,000 simulation paths.
Bankruptcy design E-S-J E-J-S S-J-E S-E-J J-S-E J-E-S
